Background-Consumption of polyunsaturated fatty acids (PUFAs) may reduce coronary heart disease (CHD) risk, but n-6 PUFAs may compete with n-3 PUFA metabolism and attenuate benefits. Additionally, seafood-based, long-chain n-3 PUFAs may modify the effects of plant-based, intermediate-chain n-3 PUFAs. However, the interactions of these PUFAs in relation to CHD risk are not well established. Methods and Results-Among 45 722 men free of known cardiovascular disease in 1986, usual dietary intake was assessed at baseline and every 4 years by using validated food-frequency questionnaires. CHD incidence was prospectively ascertained. Over 14 years of follow-up, participants experienced 218 sudden deaths, 1521 nonfatal myocardial infarctions (MIs), and 2306 total CHD events (combined sudden death, other CHD deaths, and nonfatal MI).
I ntake of polyunsaturated fatty acids (PUFAs) may influence coronary heart disease (CHD) risk. n-6 PUFAs, such as linoleic acid found in vegetable oils, may reduce CHD risk as a result of favorable effects on serum lipids, insulin sensitivity, or hemostatic factors. 1,2 n-3 PUFAs, derived from seafood and plant sources, may also reduce CHD risk, [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] particularly the risk of arrhythmic death. [11] [12] [13] [14] [15] [16] Compared with traditional diets, patterns of PUFA intake in industrialized nations have shifted markedly during the past 150 years toward higher amounts of n-6 PUFAs and lower amounts of n-3 PUFAs, with parallel increases in CHD incidence in ecological studies. 17, 18 Experimental evidence suggests that n-6 PUFAs may compete with n-3 PUFAs for common metabolic enzymes and thereby increase the production of prothrombotic rather than antithrombotic, aggregatory, and inflammatory leukotrienes, thromboxanes, and prostaglandins ( Figure 1 ). 17,19 -23 n-6 and n-3 PUFAs may also compete during their incorporation (esterification) into plasma lipid fractions (eg, phospholipids and triglycerides). 24 These ecological and experimental data have raised concerns that n-6 PUFAs may counteract the potential cardiovascular benefits of n-3 PUFAs, resulting in national and international recommendations regarding relative intakes of n-6 and n-3 fatty acids. 17, 18 However, few prospective studies have evaluated the interplay between n-6 and n-3 PUFAs and CHD risk. The potential competition between n-6 and n-3 PUFAs may be most relevant for intermediate-chain n-3 ␣-linolenic acid (18:3, ALA), which requires desaturation and elongation to form longer-chain metabolites, compared with long-chain n-3 eicosapentaenoic acid (20:5, EPA) and docosahexaenoic acid (22:6, DHA), which do not require these enzymes for metabolism ( Figure 1 ). Effects of intermediate-chain n-3 PUFAs may also be influenced by long-chain n-3 PUFAs; eg, EPA may regulate ALA elongation via feedback inhibition ( Figure 1 ), and thus, plant-based, intermediate-chain n-3 PUFAs (ALA) may only influence CHD risk when intake of seafood-based, long-chain n-3 PUFAs (EPAϩDHA) is low. 25 Thus, each of these PUFAs may modify the others' relations with CHD risk. However, such potential interactions are not well established. These relations are of considerable public health importance, given the ubiquity of n-6 PUFAs in the diet, the strong evidence for beneficial effects of n-3 PUFAs on CHD risk, and the low availability of seafood sources compared with plant sources of n-3 PUFAs in many populations. We therefore investigated the associations between different patterns of intake of these PUFAs and incident CHD among 45 722 men in the Health Professionals Follow-up Study.
Methods

Design and Population
The Health Professionals Follow-up Study is a cohort study among 51 529 male, US health professionals aged 40 to 75 years at baseline in 1986. Health information and disease status have been assessed biennially by self-administered questionnaires that included questions about medical examinations, medications, smoking, alcohol use, weight, height, physical activity, blood pressure, and cholesterol levels. 26 -28 Family history of CHD has been updated periodically. Questionnaire response rates averaged between 92% and 96%, with an overall follow-up rate of 96.4% for all person-times from 1986 through 2000. Nonrespondents were assumed to be alive if not listed in the National Death Index. The Harvard institutional review committee approved the study, and all subjects gave implied informed consent through return of mailed questionnaires. For the present analysis, we excluded 4175 men with prevalent cardiovascular disease at baseline and 1632 men with implausible total energy intake at baseline (Ͻ800 or Ͼ4200 kcal/d), resulting in 45 722 participants included in this analysis.
Dietary Assessment
A 131-item, semiquantitative, food-frequency questionnaire (FFQ) was administered at baseline and every 4 years thereafter to assess usual dietary intake. 29, 30 On each questionnaire, participants were asked to indicate how often, on average, they had consumed given amounts of various specified foods during the past year.
The FFQ includes open-ended sections for foods and supplements not specifically listed, including breakfast cereal, multivitamin supplements, margarine, and vegetable oil used for frying or baking. Small adjustments were made to the FFQ in 1994 and 1998 to incorporate new products. Nutrient intakes were calculated as the frequency of intake multiplied by the nutrient composition of the specified portion size, computed with and without vitamin and mineral supplements, and modified by responses to the open-ended questions. Nutrient estimates were based on US Department of Agriculture 31 and Harvard University food composition database sources. We adjusted all nutrient values for total energy intake by regression analyses. 32, 33 The reproducibility and validity of the FFQ have been described in detail. 29, 30 Adjusted for energy and within-person variation, correlation coefficients for total and types of fat when compared with two 1-week dietary records ranged from 0.37 to 0.75. 29 Correlations for EPA and n-6 fatty acids as assessed by the FFQ versus the proportion in adipose tissue were 0.47 and 0.50, respectively. 30 Our use of multiple FFQs over time to compute cumulative averages of dietary intake reduces measurement error and provides more stable estimates of average dietary intake. 33 Because more recent n-3 PUFA intake may be more relevant to clinical CHD events than distant intake, 25, 34 greater weight was given to the most recent FFQ compared with prior FFQs. Thus, CHD incidence from 1990 to 1994 was related to the average dietary intakes reported in 1986 and 1990; CHD incidence from 1994 to 1998 to the average of (averaged intakes reported in 1986 and 1990) and intake reported in 1994, etc. Because intermediate events may lead to systematic changes in dietary intake, we stopped updating dietary information after new diagnoses of angina, coronary bypass surgery, hypercholesterolemia, hypertension, diabetes, or stroke. Results were similar with continued updating after intermediate events or using other updating methods, such as simple updating or cumulative updating with long-term averaging; therefore, only results from the primary method of updating are presented.
Events
Methods for ascertainment and classification of outcomes have been described. 35 In brief, when an outcome of interest was reported, we Metabolism of n-6 and n-3 PUFAs. ␦-5 and ␦-6 desaturase enzymes (ovals) are active in both n-3 and n-6 fatty acid metabolism, converting intermediate-chain n-3 ALA to long-chain n-3 EPA and n-6 linoleic acid (LA) to n-6 arachidonic acid (AA). EPA is converted to prostaglandin E 3 (PGE 3 ), an eicosanoid with potential antiinflammatory and antithrombotic effects, whereas AA is converted to PGE 2 and leukotriene B 4 (LTB 4 ), both proinflammatory eicosanoids. Thus, n-3 and n-6 fatty acids compete for common metabolic enzymes, and relative intake of these fatty acids has been hypothesized to determine potential proinflammatory vs antiinflammatory, thrombotic, and aggregatory effects. Metabolites in these pathways also exert feedback inhibition (black arrows); eg, long-chain n-3 EPA inhibits an important step in the elongation of intermediate-chain n-3 ALA. SDA indicates stearidonic acid (octadecatetranoic acid); ETA, eicosatetraenoic acid; GLA, ␥-linolenic acid; and DGLA, dihomo-␥-linolenic acid. Other abbreviations are as defined in text.
sought permission from participants (or next of kin for fatal events) to review medical records, which were used to confirm and classify self-reported diagnoses against standardized criteria by physicians blinded to the information reported on the questionnaires. Deaths were ascertained from relatives, postal authorities, or the National Death Index, and cause of death was classified according to medical records, death certificates, and autopsy findings. Permission for medical record review was granted for 95% of all requests. Myocardial infarction (MI) was diagnosed according to World Health Organization criteria, 36 supplemented after 1998 by guidelines accounting for troponin measurements. CHD death was diagnosed by autopsy findings, medical records according to criteria for definite fatal MI, or when CHD was listed as a cause of death in persons with confirmed CHD and no other plausible cause of death. Sudden death was diagnosed when CHD death occurred within 1 hour of symptom onset without another plausible cause of death. The main outcomes of interest were incident sudden death, nonfatal MI, and total CHD (combined sudden death, other CHD deaths, and nonfatal MI).
Statistical Analysis
Cox proportional-hazards models with time-varying covariates were used to evaluate risk, with censoring at the first event, death, or last date of adjudicated follow-up through January 31, 2000. We first assessed the main effects of n-6, long-chain n-3 (EPAϩDHA), and intermediate-chain n-3 (ALA) PUFA intake. We then evaluated different patterns of n-3 and n-6 PUFA intake by using joint categories of higher (Նmedian) versus lower (Ͻmedian) intakes and ratios of intake. To assess potential confounding, multivariate models were evaluated after adjustment for cardiovascular risk factors, lifestyle habits, and other dietary habits, including age (5-year categories); body mass index (quintiles); smoking (5 categories); physical activity (quintiles); history of diabetes, hypertension, or hypercholesterolemia; aspirin use; alcohol intake (quintiles); and intake of protein, saturated fat, dietary fiber, monounsaturated fat, trans fatty acids, total calories, and (as appropriate) n-6 fatty acids, EPAϩDHA, or ALA (each in quintiles). All covariates were updated over time except for incident diabetes, hypertension, or hypercholesterolemia, because dietary intake was not updated after a new diagnosis of these conditions (avoiding potential confounding due to changes in diet after a new diagnosis) and because the incidence of these conditions may be in the causal pathway relating diet to CHD. Inclusion or exclusion of fatty acids consumed as supplements (eg, by 0.9% of the cohort in 1990) had little effect on results; results are presented for dietary fatty acids (excluding supplements). Analyses were performed with SAS 8.2 software. All probability values are 2 tailed (␣ϭ0.05).
Results
At the 10th, 50th, and 90th percentiles of energy-adjusted intake, EPAϩDHA intake was 70, 250, and 560 mg/d; ALA intake was 790, 1080, and 1470 mg/d; and n-6 PUFA intake was 7.6, 11.2, and 15.9 g/d. Intakes of n-6 PUFAs and ALA were modestly correlated (Spearman correlationϭ0.38); there was little correlation between intakes of n-6 PUFAs and EPAϩDHA (rϭϪ0.08) or between intakes of ALA and EPAϩDHA (rϭ0.02). Baseline characteristics of participants according to both EPAϩDHA and n-6 PUFA intake are shown in Table 1 . Men with a higher EPAϩDHA intake were more likely to have hypercholesterolemia, greater physical activity, and higher protein intake. These differences, however, were fairly modest, as were differences in other characteristics by EPAϩDHA and n-6 PUFA intake (Table 1) . Differences in baseline characteristics according to both ALA and n-6 PUFA intake or both EPAϩDHA and ALA intake were similarly modest (data not shown).
During 14 years of follow-up, participants experienced 218 sudden deaths, 1521 incident nonfatal MIs, and 2306 total incident CHD events (combined sudden deaths, other CHD deaths, and nonfatal MI). We first evaluated the associations of EPAϩDHA, ALA, and n-6 PUFA intakes with CHD risk separately (multivariate model; see Methods for covariates). As reported previously, 12 the relation between EPAϩDHA intake and CHD risk was nonlinear and largely a result of a lower risk of sudden death; divided at median intake (250 mg/d), higher EPAϩDHA intake was associated with a 35% lower risk of sudden death (hazard ratio [HR]ϭ0.65; 95% confidence interval [CI]ϭ0.47 to 0.88) compared with a lower intake. Higher ALA intake (each 1 g/d) was not significantly associated with sudden death (HRϭ1.15; 95% CIϭ0.69 to 1.93) but was associated with trends toward a lower risk of nonfatal MI (HRϭ0.82; 95% CIϭ0.67 to 1.02) and total CHD (HRϭ0.84; 95% CIϭ0.71 to 1.00), whereas higher n-6 PUFA intake (each 5 g/d) was not significantly associated with the risk of sudden death (HRϭ0.82; 95% CIϭ0.63 to 1.06), nonfatal MI (HRϭ1.00; 95% CIϭ0.91 to 1.11), or total CHD (HRϭ0.96; 95% CIϭ0.89 to 1.04). Findings were not appreciably different when PUFA intakes were evaluated as indicator variables in quintiles (data not shown).
When we assessed the risk of CHD according to joint intakes of EPAϩDHA and n-6 fatty acids, higher EPAϩDHA intake was associated with a lower risk of sudden death regardless of n-6 PUFA intake ( Table 2) . After adjustment for cardiovascular risk factors, lifestyle habits, and other dietary habits (multivariate model), higher EPAϩDHA intake (Ն250 mg/d) was associated with a 40% to 50% lower risk of sudden death among men with a lower n-6 PUFA intake (HRϭ0.52; 95% CIϭ0.34 to 0.79) and among men with a higher n-6 PUFA intake (HRϭ0.60; 95% CIϭ0.39 to 0.93) compared with men with lower intakes of both. The combination of a higher n-6 PUFA intake and a lower EPAϩDHA intake was associated with a modest and nonsignificant reduction in risk of sudden death (HRϭ0.76; 95% CIϭ0.52 to 1.11) compared with lower intakes of both. Different patterns of EPAϩDHA and n-6 PUFA intake were not significantly associated with nonfatal MI or total CHD ( Table 2 ). For example, higher intakes of both EPAϩDHA and n-6 fatty acids were not associated with nonfatal MI (HRϭ1.09; 95% CIϭ0.91 to 1.29) or total CHD (HRϭ1.02; 95% CIϭ0.89 to 1.16) compared with lower intakes of both (multivariate model). There was little formal evidence for interaction between EPAϩDHA and n-6 PUFA intake for relations with sudden death (P interactionϭ0.13), nonfatal MI (P interactionϭ0.15), or total CHD (P interactionϭ0.99).
When joint intakes of ALA and n-6 fatty acids were assessed, higher ALA intake was associated with lower risk or trends toward a lower risk of nonfatal MI, whether n-6 PUFA intake was lower (HRϭ0.85; 95% CIϭ0.72 to 0.99) or higher (HRϭ0.89; 95% CIϭ0.77 to 1.02) and with a lower risk of total CHD, whether n-6 PUFA intake was lower (HRϭ0.88; 95% CIϭ0.78 to 0.99) or higher (HRϭ0.89; 95% CIϭ0.79 to 0.99) (multivariate model, Table 3 ). Different patterns of ALA and n-6 PUFA intake were not significantly associated with sudden death ( Table 3) . As with EPAϩDHA, *Grouped according to Ͻ or Ն median intake of both n-6 fatty acids (11.2 g/d) and EPAϩDHA (250 mg/d), with the reference group being men consuming Ͻ median intake of both. Values are hazard ratios (95% CI). Multivariate model is adjusted for age (5-year categories); body mass index (quintiles); smoking (5 categories); physical activity (quintiles); history of diabetes, hypertension, or hypercholesterolemia; aspirin use; alcohol use (quintiles); and intake of protein, saturated fat, dietary fiber, monounsaturated fat, trans fatty acids, total calories, and ALA (each in quintiles). Total CHD represents combined sudden death, other coronary heart disease deaths, and nonfatal MI.
there was little formal evidence for interaction between ALA and n-6 PUFA intake for relations with sudden death (P interactionϭ0.71), nonfatal MI (P interactionϭ0.52), or total CHD (P interactionϭ0.38).
We had hypothesized that intake of long-chain n-3 fatty acids from seafood (EPAϩDHA) may modify effects of intermediate-chain n-3 fatty acids from plant sources (ALA). As described earlier, ALA intake was associated with a modestly lower risk of both nonfatal MI and total CHD. However, these lower risks occurred almost entirely as a result of an association among men with very low EPAϩDHA intake ( Figure 2 ). Among men with little or no EPAϩDHA intake (Ͻ100 mg/d), each 1 g/d of ALA intake was associated with a 58% lower risk of nonfatal MI (HRϭ0.42; 95% CIϭ0.23 to 0.75, Pϭ0.004) and a 47% lower risk of total CHD (HRϭ0.53; 95% CIϭ0.34 to 0.83, Pϭ0.008). The risk estimate was similar for sudden death (HRϭ0.52; 95% CIϭ0.14 to 1.90), although CIs were broad due to fewer numbers of events. In contrast, among men with a higher EPAϩDHA intake (Ն100 mg/d), ALA intake was not associated with CHD risk (Figure 2 ). This interaction by EPAϩDHA intake was highly significant for both nonfatal MI (P interactionϭ0.003) and total CHD (P interac-tionϭ0.006). There was little evidence that these relations between ALA and CHD risk were modified by n-6 PUFA intake (PϾ0.10 for the ratio of ALA to n-6 PUFA intake and for their multiplicative interaction term).
As described earlier, n-6 PUFA intake was not associated with CHD risk overall, nor did this relation appear to be modified by EPAϩDHA or ALA intake. n-6 PUFA intake was also not associated with CHD risk when evaluated as indicator categories in deciles (data not shown). We also evaluated whether the associations between n-6 PUFA intake and CHD risk were modified by age, body mass index, or intake of trans fatty acids (based on information from personal communication from K. Oh and F. Hu, 2004) . There was little evidence for effect modification by these factors (PϾ0.10 for each interaction). Ratios of intake of different PUFAs (eg, EPAϩDHA to n-6 PUFA, ALA to n-6 PUFA, and ALA to EPAϩDHA) in which, for example, men with very low intakes of both EPAϩDHA and n-6 fatty acids would have the same value as those with very high intakes of both, were also not significantly associated with CHD risk (PϾ0.10 for each). *Grouped according to Ͻ or Ն median intake of both n-6 fatty acids (11.2 g/d) and ALA (1080 mg/d), with the reference group being men consuming Ͻ median intake of both. Values are hazard ratios (95% CI). Multivariate model is adjusted for age (5-year categories); body mass index (quintiles); smoking (5 categories); physical activity (quintiles); history of diabetes, hypertension, or hypercholesterolemia; aspirin use; alcohol use (quintiles); and intake of protein, saturated fat, dietary fiber, monounsaturated fat, trans fatty acids, total calories, and EPAϩDHA (each in quintiles). Total CHD represents combined sudden death, other coronary heart disease deaths, and nonfatal MI.
Figure 2.
Relative risks (hazards) of CHD associated with each 1 g/d of ALA intake, among participants with long-chain n-3 PUFA intake Ն100 mg/d (nϭ38 367, open columns) and among participants with little or no long-chain n-3 PUFA intake (Ͻ100 mg/d, nϭ7355, filled columns). Long-chain n-3 PUFA intake modified effects of ALA intake for both nonfatal MI (P interac-tionϭ0.003) and total CHD (P interactionϭ0.006). Error bars indicate upper limit of 95% CI; probability values for significant relative risks are shown. Adjustments as in multivariate model, Table 2 . Abbreviations are as defined in text.
Discussion
In this large prospective cohort study, modest dietary intake of long-chain n-3 PUFAs (Ն250 mg/d) was associated with a 40% to 50% lower risk of sudden death, regardless of background intake of n-6 PUFAs. This lower risk was observed after adjustment for a variety of cardiac risk factors, lifestyle characteristics, and other dietary habits. These results suggest that n-6 PUFAs neither greatly counteract nor greatly augment the cardiovascular benefits of a modest intake of long-chain n-3 PUFAs from seafood. EPAϩDHA intake was associated with a lower risk of sudden death but not of nonfatal MI or total CHD. This is consistent with results from other observational and experimental studies, which suggest an effect of long-chain n-3 PUFAs on fatal ventricular arrhythmias. [11] [12] [13] [14] [15] [16] 25, 34, 37 In vitro, long-chain n-3 PUFAs decrease myocyte excitability and reduce cytosolic calcium fluctuations via inhibition of Na ϩ and L-type Ca 2ϩ channels, 37 supporting a potential antiarrhythmic effect of these fatty acids.
Relations between intermediate-chain n-3 PUFAs and CHD risk also appeared independent of n-6 PUFA intake. Although theoretical considerations and short-term studies of secondary outcomes have suggested that n-6 fatty acids may counteract the effects of ALA on CHD incidence, [17] [18] [19] [20] [21] [22] [23] few prior studies have evaluated this hypothesis. In the Nurses Health Study, intake of linoleic acid (18:2n-6) did not appreciably modify the inverse association between ALA and CHD risk, nor was the ratio of ALA to linoleic acid associated with risk 8 ; however, these analyses were not the main focus, and detailed results were not reported. Results were similar in the cross-sectional Family Heart Study, 38 although findings may be limited by the evaluation of prevalent, rather than incident, CHD. Our findings provide the strongest evidence to date that n-6 PUFA intake does not appreciably counteract the effects of either intermediate-or long-chain n-3 PUFAs on the risk of CHD events.
Three randomized trials, 39 -42 but not 2 others, 43, 44 demonstrated reductions in some CHD end points with higher n-6 PUFA intake (one trial also increased ALA intake 41, 42 ). In some prior cohorts, an inverse association was observed between n-6 PUFA intake or the ratio of polyunsaturated to saturated fat and CHD risk. 2 We did not observe an association between n-6 PUFA intake and CHD risk, even by comparing extreme deciles of intake (comparing Ͻ7.6 g/d to Ն15.9 g/d). The discrepancy of the findings between prior studies and our study could be due to differences in age or body mass index distribution or to the low trans fatty acid intake in these men, although our secondary analyses do not support these hypotheses. Although our findings do not exclude the possibility of a modest effect, our results suggest that higher n-6 PUFA intake is unlikely to substantially reduce CHD risk in men over the range that was studied. Our results also indicate that higher n-6 PUFA intake is unlikely to appreciably attenuate the beneficial effects of n-3 PUFA intake on CHD risk.
The strongest relation between ALA intake and CHD risk was seen when EPAϩDHA intake was very low (Ͻ100 mg/d). Long-chain n-3 PUFAs inhibit metabolism of ALA via feedback inhibition (Figure 1 ), suggesting a potential biological mechanism for this observation. In experimental studies, both intermediate-chain and long-chain n-3 PUFAs influence platelet aggregation, thrombosis, blood pressure, lipids, inflammatory responses, and arrhythmia. 1, 17 Many of the effects of long-chain n-3 PUFAs are seen only at pharmacological doses, and our findings as well as those of prior studies 13, 15, 16 suggest that antiarrhythmic effects of EPAϩDHA may predominate at usual dietary doses. Conversely, ALA intake was associated with a lower risk of nonfatal MI and total CHD, suggesting that in the absence of significant long-chain n-3 PUFA intake, ALA may influence CHD risk via multiple pathways, including non-arrhythmiarelated mechanisms. Further research is needed to determine whether ALA is also related to the risk of sudden death in the setting of low long-chain n-3 PUFA intake.
To our knowledge, this is the first prospective study to evaluate whether EPAϩDHA intake influences relations between ALA and CHD incidence. Results of prior studies of ALA intake and CHD risk have been mixed, with some 5-9 but not others [45] [46] [47] observing an inverse association between ALA and CHD risk. If effects of ALA are influenced by background EPAϩDHA intake, as suggested by our results, this may in part explain the prior null associations [45] [46] [47] between ALA intake and CHD risk. Our findings suggest that plant sources of n-3 PUFAs may particularly reduce CHD risk in men when intake of long-chain n-3 PUFAs is low, which may have important implications for CHD prevention in populations with low consumption or availability of fatty fish. Further observational, clinical, and animal-experimental studies are needed to investigate this relation and potential underlying mechanisms.
Our study has several strengths. Nutrient intakes were estimated with a validated dietary instrument in a large, well-described cohort. Cumulative averaging of multiple diet assessments over time reduced misclassification. Prospective assessment and cessation of dietary updating after intermediate events reduced potential bias from changes in diet due to known disease. Standardized assessment of participant characteristics increased the ability to adjust for potential confounding factors. Little loss to follow-up and centralized adjudication of outcomes reduced the likelihood of missed or misclassified outcomes.
There are also potential limitations to our findings. We may have had inadequate power to detect more subtle interactions between n-6 PUFAs, EPAϩDHA, and ALA intakes. Nutrient intakes were likely estimated with some error owing to imperfect estimates of specific food intakes and nutrient contents of foods. Such misclassification would bias results toward the null, which might, for example, in part account for the lack of significant overall associations between n-6 PUFA intake and CHD risk. There may also have been misclassification of outcomes, particularly sudden death. Although such misclassification would limit our ability to detect relations, the robust association between EPAϩDHA intake and sudden death, rather than nonfatal MI or total CHD, is consistent with other observational and clinical studies of EPAϩDHA [11] [12] [13] [14] [15] [16] and suggests that many events are likely correctly classi-fied. Participants were male health professionals with generally healthier behaviors, and our findings may not be generalizable to all populations. Although we adjusted for a variety of clinical and dietary factors, residual confounding by unmeasured or imprecisely measured factors cannot be excluded.
Our findings suggest that dietary intake of long-chain n-3 PUFAs from seafood may lower the risk of sudden death regardless of the background intake of n-6 fatty acids. This lower risk was seen with modest dietary intake (Ն250 mg/d), the equivalent of Ϸ1 to 2 fatty fish meals per week. Our results also suggest that when long-chain n-3 PUFA intake is low, dietary intake of intermediate-chain n-3 PUFAs from plant sources may lower CHD risk, regardless of background n-6 PUFA intake. Together these results suggest that attention to relative intakes of n-3 and n-6 fatty acids may be less important than simply increasing the intake of n-3 PUFAs. Our findings also suggest that dietary consumption of plant sources of n-3 fatty acids may be important for CHD prevention among persons who do not regularly consume fatty fish or in populations in which fatty fish is not readily available.
